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CLAIMS 

1. A method of increasing apoptosis in a cell, said method comprising 
administering to said cell an apoptosis inducing amount of an E4orf6 polypeptide or 

5 apoptotic fragment thereof. 

2. The method of claim l.'wherein said apoptosis is p53 -independent. 

3. A method of increasing apoptosis in a mammal, said Method comprising 
providing a transgene encoding an apoptotic E4orf6 polypeptide or an 
apoptotic fragment thereof to a cell of said roarnmaL said/trans gene being positioned 

1 o for expression in said cell. 

4. A method of increasing apoptosis in a cell, /aid method comprising 
administering a compound which waast^BAoffS mediated E4orf6 biological 
activity. 

5 . The method of claim l^r 4, iherei^aid cell is in a mammal. 
1 5 6. The method of claim 5, ^eremsaid mammal is a human. 



7. The method of claim 1, %ox 4, wherein said cell is in a mammal diagnosed as 
having a disease involving insufficient apoptosis. 

8. The method of claim Tfwherein said disease is cancer. 

9. The method of claim 4{wherein said compound is E4orf6 mRNA. 

10. The memod of claim 4,'wherein said compound increases stability of E4orf6. 
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H. A method of increasing apoptosis in a cell, said method comprising 
administering to said cell an apoptosis inducing amount of an E4orf4 polypeptide or 
an apoptotic fragment thereof. 

12. The method of claim 11,/tfherein said apoptosis is p53-iadependent. 



13. A method of increasing apoptosis in a mammal, said/method comprising 
providing a transgene encoding an apoptotic E4orf4 polypeptide or an apoptotic 
fragment thereof to a cell of said mammal, said transgen/ being positioned for 
expression in said cell. 

14. A method of increasing apoptosis in a celi, said method comprising 
administering a compound which increases E4off6 mediated E4orf6 biological 



activity. 

1 5. The method of claim f 

16. The method of clai 



■ein said cell is in a mammal, 
a said mammal is a human, 



17. The method of claim 1 1,^3, or 14, wherein said cell is in a mammal 
diagnosed as having a disease involving insufficient apoptosis. 

18. The method of claim 17/wherein said disease is cancer. 

19. The method of claim 14/wherein said compound is E4orf4 mRNA. 



20. The method 
20 E4orfj 



of claim 14/w! 



wherein said compound increases the stability of 
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21. A method of increasing apoptosis in a ceil, said method comprising 
administering to said cell an apoptosis inducing amount of a composition comprising 
and E4orf6 polypeptide or an apoptotic fragment thereof and an E4orr4 polypeptide or 

5 an apoptotic fragment thereof. / 

22. The method of claim 21/wherein said apoptosis is j$53-independent. 

23. A method of increasing apoptosis in a mammal, said method comprising 
providing a first transgene encoding an E4orf6 polypeptide or an apoptotic fragment 
thereof and a second transgene encoding an E4or£» polypeptide or an apoptotic 

10 fragment thereof to a cell of said mammal, said/first transgene and said second 
transgene being positioned for expression in/aid cell. 

24. A method of increasing apopfipsis in a cell, said method comprising 
administering a composition comprising a first compound which increases E4orf6 
mediated E4orf6 biologica/activ-ir/' Jk^. second compound which increases E4orf6 

1 5 mediated E4orf4 biologicjj activity 

25. The method of claim 2l / 6r 24, wherein said cell is in a mammal. 
a 25, wherein said mammal is a human. 

27. The method of claim 21, 23, or 24, wherein said ceil is in a mammal 
diagnosed as having cancer. 

/ ' ' : S 

28. The method of claim 23, wherein said first transgene and said second 
transgene encodes E4orf4 are linked to a constitutive promoter. 
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33. A pharmaceutical compositi 
encoding an apoptotic fragment of E4< 




29. The method of claim 24,^vTierein said first compound is E4orf6 mR>JA 
and said second compound is E4orf4 mRNA 

30. The method of claim 24, wherein said first compound and sajd second 
compound increase stability of E4orf6 and E4orf4. 

31. A pharmaceutical composition comprising substantially pure nucleic acid 
encoding an E4orf6 polypeptide and a pharmaceutical^ acceptable carrier. 

32. The composition of claim 3 1, ''wherein said nucleic acid encodes E4orf6 
having a conservative amino acid substitution relative to the E4orf6 sequence of Fig. 
15(SEQIDNO.: 2). 



(rising substantially pure nucleic acid 



34. The composition of clail , wherein said nucleic acid is in a viral 



35. A pharmaceutical composition comprising nucleic acid having the 
sequence of Fig. 15 (SEQ ID NO.: 1), or degenerate variants thereof, and encoding 
the amino acid sequence of Fig. 15 (SEQ ID NO.: 2). 



36. A pharmaceutical composition comprising nucleic acid having about 50% 
or greater nucleotide sequence identity to the DNA sequence of Fig. 15 (SEQ ID NO.: 
1), said nucleic acid encoding a polypeptide with E4orf6 biological activity. 



t ♦ 



37. The composition of claim 36^tfnerein said nucleotide sequence identity/is 
75% or greater to the DNA sequence of Fig. 15 (SEQ ID NO.: 1). 

38. A pharmaceutical composition comprising a DNA sequence substantially 
identical to the DNA sequence shown in Fig. 15 (SEQ ID NO.: 1 ). 

39. The composition of claim 3 1 orS^, wherein said nucleic/acid is operably 
linked to regulatory sequences for expression of said polypeptide and wherein said 
regulatory sequences comprise a promoter. 

40. The composition of claim 3#/wherein said promoter is a constitutive 
promoter, is inducible by one or moie externa^age/fts, or is cell-type specific. 



41. A pharmaceutical composition 
1 5 polypeptide, or an apoptotic fragment thei 



i comOTising substantially pure E4orf5 



42. The composition of elairr/ 4//wh4rein said polypeptide comprises an amino 
acid sequence substantially identical to aft anqino acid sequence shown in Fig. 15 (SEQ 
ID NO.: 2). 

/ 

43. The compositioi/of claim 41, wherein said polypeptide has a conservative 
arnino acid substitutior/relative to the E4orf6 sequence of Fig. 15 (SEQ ID NO.: 2) 

44. A pharmaceutical composition comprising a substantially pure polypeptide 
fragment of E4ofi©\ 

45. A pharmaceutical composition comprising substantially pure nucleic acid 
encoding/an E4orf4 polypeptide and a pharmaceutically acceptable carrier. 
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46. The composition of claim 45, wherein said nucleic acid encodes E4orf4 
having a conservative amino acid substitution relative to the E4orf4 sequence of Fig. 
16(SEQIDNO.: 4). / 

47. A pharmaceutical composition comprising substantially pure nucleic acid 
encoding an apoptotic fragment of E4orf4. / 

48. The composition of claim 45 or 47, wherein said nucleic acid is in a viral 
vector. / 

49. A pharmaceutical composition comprising nucleic acid having the 
sequence of Fig. 16 (SEQ ID NO.: 3), oj>dggenepate variants thereof, and encoding 
the amino acid sequence of Fig. 16 (SEQ ID NO.: 4). 

50. A pharmaceutical conroositicm comprising nucleic acid having about 50% 
or greater nucleotide sequence iclentitv/o the DNA sequence of Fig. 16 (SEQ ID NO.: 
3), said nucleic acid encoding a polypeptide with E4orf4 biological activity. 

5 1 . The compositioryof claim 50, wherein said nucleotide sequence identity is 
75% or greater to the DNA sequence of Fig. 16 (SEQ ID NO.: 3). 

52. A pharmaceutical composition comprising a DNA sequence substantially 
identical to the D.NA sequence shown in Fig. 16 (SEQ ID NO.: 3). 

53. The composition of claim 45 or 47, wherein said nucleic acid is operably 
linked to regulatory sequences for expression of said polypeptide and wherein said 
regulatory sequences comprise a promoter. 
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54. The composition of claim 53, wherein said promoter is a constitutive 
promoter, is inducible by one or more external agents, or is cell-type specific. 

55. A pharmaceutical composition comprising substantially pure mammalian 
E4orf4 polypeptide, or an apoptotic fragment thereof / 

56. The composition of claim 55, said polypeptide comprising an amino acid 
sequence substantially identical to an amino acid sequence shown in Fig. 16 (SEQ ID 
NO.: 4). / 

57. The composition of claim 55, whereiir ;aid polypeptide has a conservative 
amino acid substitution relative to the E4ori4 sequence of Fig. 16 (SEQ ID NO.: 4). 

58. A pharmaceutical composition comprising a substantially pure polypeptide 
fragment of E4orf4. / / 1 

59. A method for identifying/a compound as an E4orf6 or E4orf4 analog, said 
method comprising the step^of/ V 

a) providing a cell expressing the adenovirus El A-289R protein, said cell not 
expressing any E4 proteins; 

b) contacting^said cell with a candidate compound; and 

c) determining viability of said cell, wherein apoptotic death of said cell 
indicates a cornpound that is an E4orf6 analog. 

60. A method for identifying a compound as an E4orf4 analog, said method 
comprising the steps of: 

/a) providing a cell expressing the adenovirus E1A-289R protein, said cell not 
expressing any E4 proteins; 
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a) providing a cell expressing protein phosphatase 2A;/ 

b) contacting said cell with a candidate compound; a/id 

c) measuring activity of said protein phosphatase 2A in said cell, an increase in 
said activity relative to a cell not contacted with said cariaidate compound indicating a 
compound that is an E4orf4 analog. 

69. A pharmaceutical agent for induction c(f apoptosis for the treatment of 
human diseases which involve inappropriate ceH survival, which comprises E4orf6, an 
analog or a biologically active fragment thereof. 

70. A pharmaceutical composition/for the treatment of human diseases which 
involve inappropriate cell survival, whion comprises a therapeutical amount of E4orf6, 
an analog or a biologically active fragment thereof in association with a 
pharmaceutical carrier. 

71. A pharmaceutical composition for the treatment of human diseases which 
involve inappropriate cell purv/yal\wlucJi^omprises a therapeutic amount of a 
compound which induces Wptosis or other cytotoxic effects analogous to E4orf6 
biological activity in association with a pharmaceutical carrier. 

72. A pharmaceutical agent for induction of apoptosis for the treatment of 
human diseases which involve inappropriate cell survival, which comprises E4orf4, an 
analog or a biologicfally active fragment thereof. 



73. A pharmaceutical composition for the treatment of human diseases which 
involve inappropriate cell survival, which comprises a therapeutic amount of E4orf4, 
an analog o/ a biologically active fragment thereof in association with a 
pharmaceutical carrier. 
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74. A pharmaceutical composition for the treatment of human diseases which 
involve inappropriate cell survival, which comprises a therapeutic amoun^of a 
compound which induces protein phosphatase 2a in association with a pharmaceutical 
carrier. / 

75. The composition of claim 74, wherein said compound/is an agonist of 
E4orf4. / 

76. The composition of claim 74, wherein said compound mimics E4orf4 
activity. / 

77. A pharmaceutical composition for the treatment of human diseases which 
involve inappropriate cell survival, which comprises a therapeutic amount of a 
compound which induces apoptosis or other cytotoxic effects analogous to E4orf4 
biological activity in association with a'pTbrmaceutical carrier. 

78. A pharmaceutical agent fpyinduetion of apoptosis for the treatment of 
human diseases which involve inappropriate cell survival, which comprises E4orf6, an 
analog or a biologically active fragment thereof; and E4orf4, an analog or a 
biologically active fragmentthereof. 

79. A pharmaceutical composition for the treatment of human diseases which 
involve inappropriate cell survival, which comprises a therapeutical amount of E4orf6, 
an analog or a biologically active fragment thereof; and E4orf4, an analog or a 
biologically active fragment thereof in association with a pharmaceutical carrier. 

80. /A pharmaceutical composition for the treatment of human diseases which 
involve inappropriate cell survival, which comprises a therapeutic amount of a 



